Glucocorticoid regulation of glycerolphosphate dehydrogenase expression in the developing rat brain.
Glucocorticoid regulation of glycerolphosphate dehydrogenase (GPDH) activity and gene expression in the developing rat brain appears complex throughout the postnatal developmental period and attains the adult pattern after the first month of life. GPDH enzyme activity is higher in the limbic system than in the cerebral cortex of intact young animals. Adrenalectomy of young rats, before the first month of life, does not affect GPDH enzyme activity in the brain areas mentioned above, while in the adult animals it results in a statistically significant decrease in activity. Furthermore, "adult type" glucocorticoid responsivity of GPDH enzyme activity is attained in the developing limbic system earlier--by day 40 of life--than in the cerebral cortex. During the first month of life, GPDH basal mRNA levels are increased in the absence of glucocorticoids, in both the limbic system and the cortex, in contrast to the effect of adrenalectomy in the adults, where GPDH mRNA levels are decreased in the absence of the adrenals. The observed pattern of glucocorticoid regulation of GPDH during development in the rat is discussed in relation to the possible existence of various levels of regulation of GPDH gene and enzyme activity.